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Background
Between 2000 and 2009, Sulawesi lost 15.6% of its forest cover (FWI 2011) . Agricultural intensification and mining have led to rapid conversion of Sulawesi's natural ecosystems, threatening the island's unique and endemic biodiversity. To protect Sulawesi's biodiversity and promote human well-being, a better articulation of sustainable natural resource management and economic development are required (ICRAF and CIFOR 2009 (ICRAF and CIFOR 2009 p 
.2).
Activities to enhance natural resource and ecosystem services management focus on 'improving understanding for both governments and communities involved in the planning process of the links between gender roles and needs, types of land use, spatial patterns and ecosystem services' and 'facilitating support by governments and outside agencies of local communities-both men and women-who provide ecosystem services'. These activities should be based on sufficient understanding of what actual and potential 'ecosystem services' are in place, who 'provides' the ecosystem services, what types of 'support' are needed and in what ways the support could achieve conservation and livelihoods' objectives.
In the last few decades, the dominant approach to better protect ecosystem services has been economic valuation and payment, that is, payments for ecosystem services (PES), which is associated with utilitarian views (O'Neill et al 2008). Such an approach assumes that ecosystem services are neglected in decision making because they are not (economically) valued, leading to loss of biodiversity and ecosystems (TEEB 2010 ). This assumption should not be generalized as motives to (or not to) preserve ecosystem services are contextual and vary across sites. The other streams of literature propose rewards for ecosystem services (RES) to suitably acknowledge those who have provided or protected non-marketed ecosystem services.
PES, RES or other mechanisms might work well in some cases but not in others. To learn from previous projects and others' experiences and critically assess what mechanisms would be applicable at our sites, we conducted two parallel studies: 1) review of factors contributing to the success and failure of PES and RES; and 2) qualitative identification of key ecosystem services of forests in the AgFor sites, including related stakeholders and institutions. The results of both studies can be fed into collaborative planning of natural resource and ecosystem services management and formulation of types of support. This paper summarizes the key findings and results of these two studies.
Definitions and methods
In this research, the term 'ecosystem services' is defined as 'the conditions and processes through which natural ecosystems, and the species that make them up, sustain and fulfil human life' (Daily 1997 p. 3). This definition emphasizes the importance of all interconnected ecological conditions, processes and roles of species that compose them. Ecosystem services are grouped into four categories: provisioning, regulating, habitat 1 and cultural services (MEA 2005 , TEEB 2010 As part of the study to produce output #510, we collected the following data: the forest's key ecosystem services from the local people's perspectives, and key stakeholder and institutional arrangements of these 'services'. The methods comprised semi-structured in-depth interviews, combined with participatory rural appraisal techniques. We used focus-group discussions, participatory village sketches and narrative walks, focusing on the following questions: (a) what do local people think and feel about the forest; (b) how important is the forest for their lives and livelihoods; (c) if the forest is important, is anything done to protect it, by whom and whether the importance of the forest is translated into land-use systems.
Quantitative analysis of qualitative information was also performed, to analyse similarities and differences. Information and data were analysed and recategorised following the Millennium Ecosystem Assessment (MEA 2005 ) and TEEB (2010) categories, that is, provisioning, regulating, habitat and cultural services, including their subcategories (see Table 1 ). From this data we gave scores of 0-9 for the conditions at each site where 0 indicated none, 1-3 low, 4-6 medium and 7-9 high. The scores were then analysed using Principal Coordinate (Component) Analysis. 
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New manager applied peopleexclusion approach, contradicting the decree on collaborative management, creating conflict and distrust. 
Results and discussion
Review of ecosystem services reward schemes
Key literature that analyses the successes and failures of P/RES and community-managed forests, in general, conclude that the excessive focus on economic valuation fails to achieve the primary objectives of the ecosystem services model. The failures were mostly caused by mismatches among ecology-economic-social theories and methods, demonstrated, for example, in contradictory interpretations of 'values' and 'benefits' of nature for human well-being. Ecosystem valuation frameworks focus too much on economic theories and fail to address human values, ideals and behavioural diversity. a. What P/RES actually is, different types of rewards and different contexts where P/RES is appropriate.
b. What processes and conditions must be met to achieve the expected environmental and livelihood outcomes. 'Processes' that should be met include participatory identification of key ecosystem services and ecosystem services reward schemes/models, voluntary participation in the scheme, negotiation based on free, prior and informed consent and sufficient knowledge of the local context. 'Conditions' include measurable outcomes and clear property rights, participatory development of mechanisms to achieve conservation and livelihood objectives, etc.
c. What will be the implications of participating in P/RES schemes for livelihoods and landuse practices?
2. Inappropriate institutional arrangements, weak governance and unclear management of funds leading to elite capture, cronyism, unequal benefit sharing and high transaction costs.
4. Actual links between land-use practices under the P/RES scheme and provisioning of ecosystem services (for example, water supply) remains unclear for scientists and local people. To enhance natural resource and ecosystem services management, we need to develop more comprehensive and holistic approaches that 1) embrace social and cultural meanings of ecosystems; 2) address the linkages and feedback mechanisms between social-ecological systems; 3) are implemented on a rational scale; and 4) appropriately consider different kinds of motives behind peoples' actions and decisions. Ryan and Deci (2000) describe two broad categories of people's motivations: intrinsic and extrinsic. Muradian (2013) uses these to distinguish among rewards, incentives and markets in the management of ecosystem services as they have different goals and convey different social meanings. Therefore, to minimize unintended negative impacts, we need to properly acknowledge those distinctions and the applicability of each type in different contexts (Muradian 2013 ):
Lack of processes for
 Rewards are meant to acknowledge past performance as a way to 1) give social recognition; 2) encourage future good performance; 3) induce other users of the resource base to follow similar practices; and in some cases 4) work as a social transfer to vulnerable social groups (contribution to rural economic development). Rewards, as used here, tend to rely on intrinsic motivations, that is, psychological drivers of behaviour that do not depend on external stimuli.
 In market-based transactions, 'ecosystem service providers' rely heavily on extrinsic motives and will not undertake the concerned activity (for example, protecting the forest) without payment.
 Incentives combine characteristics of markets and rewards, which work well when there is a combination of extrinsic and intrinsic motivations to undertake the promoted activities.
Rules, modalities of intermediation and participation, fund collection, and conditions and payments, are all elements that can differ in accordance with the local context (Pirard et al 2014) . Most of the important ecosystem services in Indonesia are managed as Common Property Resources (CPR), therefore, P/RES might operate better if it was applied on a smaller scale and used other principles for sustainably self-governed CPR as described by Ostrom (1990) and Agrawal (2002) . Non-monetary P/RES, for example, rewards and incentives, might achieve conservation and livelihood objectives more efficiently if their aims were to promote collective action (Muradian 2013) or community-based conservation (Berkes 2007 ), or to link the community to various types of capital (human, social, natural, physical and/or financial) (Leimona et al 2010) . Such non-monetary rewards might include access to quality species and germplasm, technical training in agroforestry/farming systems management, as well as support in marketing (Roshetko et al 2007) . However, technical training by itself is not sufficient; it needs to be embedded in the attempts to improve governance systems and adapt these to local needs and conditions. This shows the importance of coordination and collaboration among the different project components.
Study on local land-use systems and ecosystem services
To translate the above lessons and proposals into practice, we conducted a study on local land-use systems and ecosystem services with the following objectives:
 to document local land-use systems, including reasons and motives behind land-use decisions;
 to understand the meanings of forest ecosystems (including key ecosystem services) for local communities, and local governance structures (boundaries, institutions, rules, knowledge, etc.) managing the ecosystem and/or services. In Labbo, Bonto Tappalang, Kayu Lo'e, Borrong Rappoa, Tana Toa, Asaki, Wonu-ahoa, Tawanga, Ladongi and Simbune, people use land mostly for agroforestry (coffee, cacao and clove), mixed gardens (crops with some intercropping with fruit or other commodity trees) and horticulture (open fields planted with perennial vegetables and tubers). Planting and harvesting perennial vegetables and tubers loosen the soil particles and are therefore inappropriate for steep slopes. Attempts to minimize soil erosion have been minimal with only 1-2 farmers using the terrace system.
Local land-use systems
Decisions on types of commodities to plant largely depend on the market, government development programs and benefit-sharing programs with private companies. Women add another criterion, that is, commodities that do not require too much time or physical power to maintain because women in these systems have the primary responsibility for childcare and other domestic duties.
Some villagers in our research sites, except in Tana Toa and Tawanga, have established orchards in forest areas. In Labbo and Bonto Tappalang the villagers are fully aware of the forest boundaries and that opening the forest can lead to them being categorized as 'encroachers' (see Moeliono et al 2015b) . But, those in Kayu Lo'e, Borrong Rappoa, Asaki, Wonu-ahoa, Ladongi and Simbune claim that their orchards are located on private land inherited from their parents or bought from someone else. In other cases, local people reported that the forest boundaries had expanded and now include private land.
The people of Campaga use their land mostly for wet-rice fields and agroforestry (coffee and cacao).
There have been some attempts by a few people, especially those who have traditional knowledge, to minimize erosion. Steep slopes and riversides are planted with trees that are believed to have the capacity to 'adsorb water' and 'bind soil', for example, 'karoci' (Ficus sp.) and 'pangi' (Pangium edule) trees. In Tahura Nipa-nipa, the farmers mostly plant clove, cacao and fruit trees.
Ecosystem services reward schemes in accordance with the meanings of forest for local people
As described earlier, understanding people's perceptions and motives to (or not to) preserve important ecosystems is critical for designing reward mechanisms. Our study shows that local communities in all our study sites have a similar perception that the forest plays a critical role as a source of water for domestic purposes and micro-hydropower. In some sites, the local communities had already developed collective action or local institutions to manage their water as a common pool of resources before AgFor started.
Despite the similar views concerning the roles of the forest in providing water, the meaning and values of forest ecosystem services for local communities, and motives and practices to (or not to) preserve the forest varied across our study sites. However, they can be clustered into three groups ( Figure 1) as follows:
1. People who have been protecting the forest and water for generations based on traditional beliefs, taboos and customary rules: motives are purely intrinsic. Campaga and Kajang in South Sulawesi, and Tawanga in Southeast Sulawesi fall into this category. In Campaga, the most important roles and meanings of forest are water, sacredness and local identity. The local community perceive springs and their water as 'gifts from God,' which should be used for people's lives, especially for the poor and are therefore considered sacred. They also believe that the forest and water must be preserved, and used for people's livelihoods, especially for poor farmers downstream. Cutting trees, using logs from fallen trees, urinating and/or defecating in or altering the springs and water canals are completely forbidden. The Campaga villagers strongly associate the forest with their local identity, and believe those who break the taboos will be cursed and might even suffer fatal accidents. Local people from outside Campaga also obey and respect these taboos.
The intrinsic motives of the local people were disrupted by the change in status and PES ideas introduced by external institutions. In 2010, the forest was granted Village Forest (Hutan Desa) status and managed by BUMMAS (formal village enterprise). External institutions promoted the Hutan Desa idea, based on utilitarian and over-generalization of views, that is, to better protect the forest. With formal status local people would receive economic benefits from the forest, for example, through water payments and tourism. Our study shows that these ideas have triggered horizontal conflict, distrust and elite capture and they contradict the local people's intrinsic motives.
Kajang is an indigenous community of South Sulawesi where people still maintain a traditional life based on traditional rules called 'pasang'. They have several patches of sacred forest with the largest (331.2 ha) located in Tana Toa village. The Kajang people believe that human history began in this forest and that the forest is a source of life and should be protected. Only the customary leaders can access the core part of the sacred forests (Borong Karama') and use materials from the forest for traditional rites. Again, this shows a strong intrinsic motive to protect the forest. However, in 1997, the government gazetted the forest as a State Limited Production Forest for timber production. This contradicts customary rules and could be classed as a violation of indigenous people's rights.
In Tawanga, the community follow traditional norms and maintain local knowledge more than formal rules concerning the forest. They do not cut trees because of taboos (for example, sacred trees and groves) and combined with local knowledge that the forest is needed to 1) prevent floods and landslides; 2) maintain water supply for irrigation and micro-hydropower; and 3) maintain NTFPs, for example, wild honey and ferns, the forest is protected.
Having strong intrinsic motives, Campaga, Kajang and Tawanga communities do not require external pressure to protect their ecosystems. Rather, they need support to strengthen customary rights, traditions and local institutions. Therefore, the AgFor governance team focused on facilitating collective action and strengthening local institutions such as the ecosystem services reward schemes, in particular in:
 Campaga: identifying and strengthening the right local institutions to manage the forest and facilitating collaborative planning processes for the forest that comply more with sociocultural rather than monetary values;
 Kajang: multistakeholder processes to develop a district decree (Perda Adat) to formally recognise the rights of Kajang indigenous people including their customary rules and sacred forests;
 Tawanga: capacity building on wild honey production and post-production techniques, marketing and networking; and strengthening the women's group that collects and sells ferns for additional income.
2. Local people have negative perceptions of formal forestry institutions, but in parallel they also develop local knowledge and practices to maintain some ecosystem services, particularly soil and water, because they have orchards inside the forest. They (individually) use local knowledge and best practices to maintain soil fertility and water supply to irrigate their orchards. They argue that their orchards have better tree cover than some parts of the State's forests that have been cleared and abandoned by the forestry service. Sites belonging to this category are Borrong Rappoa, Kayu Lo'e, Labbo and Bonto Tappalang in South Sulawesi, and Tahura Nipa-Nipa in Southeast Sulawesi. For this category, we began with a crucial question: who should be supported? Those who have orchards inside the forest (but legally categorized as encroachers and our activities could be misinterpreted as supporting forest encroachment) or those who do not have orchards in the forest? To ensure equity, we decided to support both and focused on a non-monetary incentives scheme, grouped under three categories:
 For those who have orchards inside the forest the incentive schemes were developed to motivate them to continue individual best practices but to stop clearing more forest. Activities focused on multistakeholder meetings and workshops to:
a. Revive relations, trust and collaborative management among key stakeholders of these sites. In Tahura Nipa-nipa, we focused on facilitating a collaborative management agreement.
b. Formulate a management plan for the village forest that is more participatory, has more equal benefit-sharing and could meet conservation and livelihood objectives (for example, as oppose to previous village forest management plans for Labbo, Bonto Tappalang and Campaga, which were marred by elite capture).
 For those who do not clear forests, the incentive schemes were aimed at motivating them to rehabilitate degraded steep slopes, while also protecting the remaining forest. Activities included:
a. Participatory village land-use planning focuses on choosing the right (local) species that are ecologically appropriate for rehabilitating degraded steep slopes and are also socially and economically viable. The plan is now being put into a proposal to obtain support from the district government in the form of seedlings and other means.
b. Training workshops on terracing and other best practices to minimize erosion: the district government indicated that local people who perform conservation practices will be given incentives, for example, in the form of seedlings.
3. Local people do not have intrinsic motives and are less dependent on forest resources. They only need secure access to their orchards 'inside' the forested landscape (Ladongi, Simbune, Asaki and Wonu-ahoa). We facilitated meetings between the government and local people and discussed various possible solutions including incentives or compensation for those who are willing to be relocated. This option did not work due to the unclear tenure and boundaries.
After a series of meetings and workshops, the government and local people in Asaki and Wonu-ahoa agreed to propose the HKm scheme, while in Ladongi and Simbune the focus was on strengthening local institutions (Forest Management Unit/KPH) and village members on collaborative forest management.
Concluding remarks
The RES schemes are aimed at strengthening institutions at various levels to manage forest ecosystems (and services) collectively, through various entry points or themes: micro-hydropower, village forest (Hutan Desa/HD) planning and management, community forestry (Hutan Kemasyarakatan/HKm) permits, collaborative management agreements and district regulations recognising the rights of the Kajang indigenous people. All these themes include 'bottom-up' processes, multiscale institutional negotiations, and participatory mapping and data verification (see Moeliono et . Along with these processes, we observed that RES schemes require a solid understanding of the motives and interests of local people as well as continuous reflection, monitoring and evaluation introduced through our participatory action research learning cycle. One overarching lesson, however, is that providing money as reward or incentive is generally not appropriate as this reinforces a utilitarian view and often leads to conflict over the of the fund rather than a better distribution of responsibilities. 
